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A METHOD OF THE PREPARATION OP (R) - (-) -5 *2- ' 2- (2-ETHOXYPHKNOXy) ETHYLAMINOl 
PROPYL \ -2-METHOXYBENZENESULPHONAMIDE (TAMSULOSIN) 

Technical Field 

The invention relates to a method of preparing (R)-(-)-5-[2-[2-(2- 
etho)^henoxy)ethylamino]propyI]-2— methoxybenzenesulphonamide (termed tamsuloane 
below) of formula I 




Background Art 

The compound I has been known as a selective blocker of aic receptors, which allows its use 
for a treatment of urine-retention problems in connection with hypeiplasic prostate without 
influencing blood pressure. This property distinguishes the compound I from a number of 
other blockers of ai receptors, which do not act selectively and, therefore, show side effects 
m the form of hypotension connected with various impleasant conditions for the patient (e.g. 
EP710 486). 

A mixture of (R) and (S) enantiomers of 5-[2-[2<2-^thoxyph«io5qOe%lan^olpropyl]-^^ 
-methoxybenzenesulphonamide (termed racanic tamsulo^e below) was described in the 
patent EP 34 432. The method of preparation of the group of derivatives of sulphamoyl- 
phenylethylamine consisted in reductive amination (or amination and subsequent reduction) 




of ketones of the type n. 



wo 03/035608 



PCT/CZ02/00053 



2 

The group of compounds described in the patent EP 34 432 was characteristic for their ability 
to block a adrener^c receptors, which led to their use in treating a nximber of iUnesses, 



It turned out later that the above-mentioned compound I, specifically its (R)-enantiomer, 
shows a selective effect during treatment of problems related to hyperplasic prostate without 
mfluencing blood pressure or heart action. (Honda K and Nakagawa C: Alpha -1- 
adrenoreceptor antagonist effect of optical isomers YM-12617 in rabbit lower urinary tract 
and prostate- J. Phann Exp. Ther. 239, 512, (1986)). 
This led to the effort to effectively synthesize the optically active compound I. 

The Austrian patent AT 397960 presented a synthesis of (R)-tamsulosuie (T) using the 
reaction of an optically active amine III 



especially hypertension, congestive heart failure or problems related to the urinary tract. 




SO2NH2 



with a brominated ether of formula IV 




(IV) 



The synthesis turned out to be very advantageous if the entering amine ni was prepared using 
the procedure described in patent EP 257785, or alternatively m the divisional EP 380144. 
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The patents describe the path outlined in the following scheme: 

SO2NH2 



MeO 



MeO 




1) H2, Pt02, EtOH 

2) HCI, EtOH 



SO2NH2 




S02NH2 



H2. P(l/C(10%), MeOH 




VI 



S02NH2 



NH2.HC1 

K2C03, H20 



MeO 
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The reaction of ketone n with (R)-a-niethylben2ylamine in an reductive environment under 
Pt-catalysis results in the optically active (R,R)-diastereoisomer V having a high optical 
purity (about 92 %). This intermediate is subsequentiy re-crystallized to achieve high optical 
purity and it is transformed to optically active (R)-hydrochloride VI using hydrogenolysis. 
(R)-hydrochloride VI is transformed to (R)-amine of the formula HI usmg a base. 

A certain shortcoming of the procedure is its last stage 




(R)-amine HI is alkylated witii bromide IV m such a way that an excess of the expensive 
amine is used (2 equivalents) and the reaction is performed via prolonged boiling in ethanol 
(16 hours). The reaction mixture is subjected to alkaline processing and the crude product, 
which contains unreacted starting amine HI, is purified using colimm chromatography. The 
obtained base of tamsulosine I is finally converted to its hydrochloride. 

In addition to the outlined main reaction of compounds HI and IV, this setting also gives rise 
to reaction of the resulting hydrogen bromide with optically active amine HI, which shifts the 
equilibrium towards product I. 

However, considering production costs, it is quite ineffident to use expensive amme IE to 
bind hydrogen bromide. Another disadvantage is the chosen solvent (ethanol) since the 
reaction rate is slow in this medium and prolonged heat exposure results in formation of 
impurities. After the reaction is complete, it is then necessary to purify the product using a 
very demanding and sub-opthnal method, from the process point of view, - the column 
chromatography. 

However, it has turned out now that the reaction can be performed in an equimolar ratio of 
the compoimds m and IV. 
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The essence of the invention 

The mvention relates to the preparation of (R)-(-)-5-[2-[2-(2- 

ethoxyphenoxy)ethylanuno]propyl]-2-methoxybenzenesulphonamide, i.e. of the compound 
ofthe formula I, 




via reaction of the compound of formula HI with the compound of formula IV 

I 



SO2NH2 




in IV 

consisting in using the compounds m and IV in the molar ratio Xm = Niv/Nm. equal to from 
1 to 1.1, 

wherein Nm and Niv, resp., are numbers of mols of the compounds HI and IV, respectively, 
entering the reaction. The reaction is carried out in the presence of an inexpensive base and 
in the environment of a polar aprotic solvent. 



When using reaction components in the molar ratio close to 1 : 1 it is necessary to prevent the 
subsequent reaction of hydrogen bromide with optically active amine m and, at the same 
time, ensure a shift of the reaction equilibrium towards the product I. 
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It has turned out that it is possible to perfonn simultaneously with the main reaction of the 
compounds m and IV a type of reaction that would compete with the undesirable conversion 
of amme HI to useless hydrobromide whereas, the byproduct of the main reaction, hydrogen 
bromide, can be channeled away via this competing reaction, possibly irreversibly. This, in 
turn, effectively prevents creation of the hydrobromide. The reaction rate of the 
contemplated competmg reaction depends first of all on the choice of the external reagent. 
For tMs purpose, it is an advantageous to opt for such a base that is dissociated more than 
amine min the given reaction environment. 

In practice, it is possible to use a varied selection of inexpensive bases such as carbonates or 
hydrogencaibonates of alkali metals, or organic tertiary bases like, for exanq)le, 
diisopropyl(ethyl)amine. 

The choice of solvent is also crucial for the reaction of the invention, v^ch solvent forms, to 
a substantial extent, the reaction environment, which will influence velocity of the main 
reaction of amine EI wth brominated ether IV. In the same way, it in^acts other reactions 
that lead to imdesirable products. It turns out that some suitable examples of such solvents 
are dialkylamides, e.g. dunethylformamide, dimethylacetamide, N-methylpyrrolidone, or 
dialkylsulphoxides, such as, for example, dimethylsulphoxide, sulpholane. 

The third important factor is temperature, which can range firom 60 to 140 

In our view, an especially advantageous setting is the one in which the reaction runs in 
dimethylformamide or dimethylsulphoxide in the presence of potassiimi carbonate at 
temperatures 60 up to 140 ®C for 2 to 8 hours. 

This new way of synthesLdng tamsulosine Q) also allows for combining two reaction steps 
and using, in tiie alkylation reaction, dkectiy the salts of ^)-amme of formula Vn 
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wherein HX stands for an inorganic or organic acid such as, for example, hydrochloric acid 
(HX = HCl), hydrobromic add (HX = HBr), acetic acid (HX = CH3COOH) or propionic add 
(HX^CHsCHiCOOH), 

along with bromide IV under the above-stated conditions since the present ine)q)ensive base 
reie£ises amine m directiy in the reaction mixture, and this is subsequentiy alkylated with 
bromide IV (a one-pot design). 

Moreover, beside the increased yield, production work «q)enditure decreases as well. 

The following examples are illustrative, but by no means limiting, of the universal character 
of the embodiment according to the inventioa 



Example 1 

Anhydrous sodium carbonate (83.2 g; 0.78 mol) is added to the solution of (R)-(-)-5-(2- 
aminopropyl)-2-methoxybenzenesulphonamide (208 g; 0.85 mol) and 2-(2- 
ethoxypheno7qr)ethylbromide (220 g; 0.90 mol) in N,N-dimetiiylfonnamide (1.3 L) and the 
reaction mixture is stirred and heated for 5 hours under a reflux condenser at a temperature of 
60 - 70°C. After cooling down, water is added (1.5 L) and the mixture is extracted with ethyl 
acetate (3x1 L). Combined organic phases are washed with water (2x1 L). The solvent is 
evaporated and ethanol (0.3 L) is added to the evaporation residue; the crystals are sucked off 
and washed with ethanol. Dry crystals of tamsulosine base (197 g; 57% of the theoretical 
yield) are stirred up in ethanol (3.5 L) and acidified with ethanolic hydrogen chloride (0.5 L). 
The suspension is stirred for 2 hours at lab temperature. The crystals are sucked off and 
washed with etiianol. The obtained tamsulosine hydrochloride (194 g; S 1% of the theoretical 
yidd) is purified by rdeasing the base with 10% aqueous solution of sodium hydroxide in 
ethanol and repeated conversion to tamsulosine hydrochloride with ethanolic hydrogen 
chloride in ethanoL 
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The yield was 180 g (47.5% of the theoretical yield). 
Melting point 228 - 230°C, [ab^ -3.63°(c=1.02; methanol) 

Example 2 

Anhydrous sodium carbonate (0.5 g; 4.7 mmol) is added to the solution of (R)-(-)-5-(2- 
aminopropyl)-2-metho?qrben2enesulphonamide (1.25 g; 5.1 mmol) and 2-(2- 
ethoxyphenoxy)ethylbromide (1.25g; 5.1 mmol) in dimethylsulphoride (20 ml) and the 
reaction mixture is stirred and heated for 2 hours under a reflux condenser at a temperature of 
90 - 95*^0. After cooling down, water is added (20 ml) and the mixture is extracted with 
ethyl acetate (3 x 20 ml). Combined organic phases are washed wth water (3x20 ml). The 
solvent is evaporated and ethanol (65 ml) is added to the evaporation residue. The mixture is 
acidified with ethanolic hydrogen chloride (12 ml). The suspension is stirred for 2 hours at 
lab temperature. The crystals are sucked off and washed witii ethanol. 
The yield was 1,12 g (54.1% of the theoretical yield). 
Melting pomt 228.5 - 230X, [a]D= -3.6^(c=1.00;metiianol) 

Example 3 

Anhydrous sodium carbonate (139.3 g; 1.31 mol) is added to the solution of (R)-(-)-5-(2- 
aminopropyl)-2-metho)qrbenzenesulphonamide, acetate (212 g; 0.7 mol) and 2-(2- 
ethoxyphenoxy)ethylbromide (208.8 g; 0.85 mol) in N,N-dimethylformamide (1.3 L) and the 
reaction mixture is stirred and heated for 9 hours under a reflux condenser at a temperature of 
60 - 70X. After cooling down, water is added (1.3 L) and the mixture is extracted with 
ethyl acetate (3 x 0.85 L). Combined organic phases are washed with water (3x500 ml). The 
solvent is evaporated and ethanol (0.2 L) is added to the evaporation residue; the crystals are 
sucked off and washed with ethanol. Dry crystals of tamsulosine base (154 g; 54% of the 
theoretical yield) are stirred up in ethanol (2.8 L) and acidified with ethanoUc hydrogen 
chloride (0.38 L). The suspension is stirred for 2 hours at lab temperature. The crystals are 
sucked off and washed with ethanol. The obtdned tamsulosine hydrochloride (153 g; 49.4% 
of the theoretical yield) was purified by releasing the base with 10% aqueous solution of 
sodium hydroxide in ethanol and repeated conversion to tamsulosine hydrochloride with 
ethanolic hydrogen chloride in ethanoL 
The yield was 142 g (45.8% of the tiieoretical yield). 
Melting point 227.5 - 229.5'*C, [a]D= -3.6^(c-1.01;metiianol) 
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Example 4 

Anhydrous sodium carbonate (1.3 g; 12 mmol) is added to the solution of (R)-(-)-5-(2- 
aiimiopropyl)-2-methoxybenzenesulphonamide, hydrochloride (1.45 g; 5.1 mmol) and 2-(2- 
ethoxyphenoxy)ethyIbromide (1.36 g; 5.5 mmol) in N,N-dimethylfonnamide (20 ml) and the 
reaction mixture is stirred and heated for 8 hours under a reflux condenser at a temperature of 
95 - 105X. After cooling down, water is added (20 ml) and the mixture is extracted with 
ethyl acetate (3 x 20 ml). The solvent is evaporated and ethanol (10 ml) is added to the 
evaporation residue. The crystals are sucked off and washed with etfianol. Dry crystals of 
tamsulosme base (1.1 g; 54.3% of the theoretical yield) are stirred up in ethanol (20 ml) and 
acidified with ethanolic hydrogen chloride (7 ml). The suspension is stirred for 2 hours at lab 
temperature. The crystals are sucked off .and washed with ethanol. The obtained tamsulosme 
hydrochloride (1.0 g; 45 % of the theoretical yield) was purified by releasmg the base with 
10% aqueous sotution of sodium hydroxide in ethanol and repeated conversion to 
tamsulosdne hydrochloride with ethanolic hydrogen chloride in ethanol. 
The yield was 0.89 g (40% of the theoretical yield). 
Melting point 227.5 - 230X, [a]D= -3.4°(c=0.99;metiianol) 

Example 5 

Anhydrous sodium carbonate (0.5 g; 4.7 namol) is added to the solution of (R)-(-)-5-(2- 
aminopropyl)-2-methoxybenzenesulphonamide (1.25 g; 5.1 mmol) and 2-(2- 
ethoxyphenoxy)ethylbromide (1.25 g; 5.1 mmol) in N-methylpyrrolidone (20 ml) and the 
reaction mixture is stirred and heated for 6 hours under a reflux condenser at a temperature of 
65 - 75°C. After cooling down, water is added (30 ml) and the mixture is extracted with 
etiiyl acetate (3x30 ml). Combined organic phases are washed with water (2x20 ml). The 
solvent is evaporated and ethanol (15 ml) is added to the evaporation residue. The mbcture is 
acidified with ethanolic hydrogen chloride (5 ml). The formed suspension is stirred for 2 
hours at lab temperature; the crystals are sucked off and washed with ethanol. 
The yield was 1 . 11 g (49. 1% of the tiieoretical yield). 
Melting pomt 228 - 230.5*C, [a]D= -3.6°(o=1.01;metiianol) 



Example 6 
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Anhydrous diisopropylethylamine (Huenig's base; 1.85 ml; 10.8 mmol) is added to the 
solution of (R)-(-)-5-(2-aminopropyl)-2-methoxyben2enesulphon^ (2.45 g; 
10 mmol) and 2-(2-ethoxyphenoxy)ethylbromide (2.5g; 10.2 mmol) in dimethylsulphoxide 
(40 ml) and the reaction mijrture is stirred and heated for 4 hours imder a reflux condenser at 
a temperature of 90 - 95®C. After cooling down, water is added (50 ml) and the mixture is 
extracted with ethyl acetate (3 x 50 ml). Combined organic phases are washed with water 
(3x40 ml). The solvent is evaporated and ethanol (55 ml) is added to the evaporation residue. 
The mfacture is acidified with ethanolic hydrogen chloride (15 ml). The formed suspension is 
stirred for 2 hours at lab temperature. The crystals are sucked oflF and washed with ethanoL 
The yield was 2.15 g (48.3% of the theoretical yield). 
Melting pomt 228.5 - 230.5*»C, [a]D= -3.5*'(c^.98;methanol) 

Example 7 

Anhydrous potassium hydrogen-carbonate (0.97 g; 9.7 mmol) is added to the solution of (R)- 
(-)-5-(2-aminopropyl)-2-methoxybenzermsulphonamide (1.10 g; 4.5 nmiol) and 2-(2- 
ethoxyphenoxy)ethjdbromide (1.21g; 4.95 mmol) in dimethjdacetamide (20 ml) and the 
reaction mbcture is stirred and heated for 4 hours under a reflux condenser at a temperature of 
135 - 145^C. After cooling down, water is added (30 ml) and the mixture is extracted with 
ethyl acetate (3 x 40 ml). Combined organic phases are washed with water (2x20 ml). The 
solvent is evaporated and ethanol (25 ml) is added to the evaporation residue. The mixture is 
acidified with ethanolic hydrogen chloride (5 ml). The formed suspension is stirred for 2 
hours at lab temperature. The crystals are sucked off and washed with ethanol. 
The yield was 0.8 g (40. 1% of the theoretical yield). 
Melting point 227 - 229.5X, [a]D= -3.5**(c?=l.l;methanol) 

Example 8 

Anhydrous sodium hydrogen-carbonate (1.01 g; 12 mmol) is added to the mixture of 
propionate of 0El)K0-5-(2-aminopropyl)-2-methoxybenzenesulphonamide (1.91 g; 
6.0 mmol), 2-(2-ethoxyphenoxy)ethylbromide (1.62^ 6.6 mmol) and sulpholane (30 g) and 
the reaction mbcture is stirred and heated for 12 hours under a reflux condenser at a 
temperature of 90 - 95''C. After cooling down, water is added (50 ml) and the mbcture is 
extracted with ethyl acetate (3 x 50 ml). Combined organic phases are washed with water 
(3x25 ml). The solvent is evaporated and ethanol (65 ml) is added to the evaporation residue. 
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The mixture is addified with ethanolic hydrogra chloride (17 ml). The fonned susp^ion is 
stirred for 2.5 hours at lab temperature. The crystals are sucked off and washed with ethanoL 
The yield was 0.92 g (34.4% of the theoretical yield). 
Melting poiut 228 - 230X, [a]D= -3.5^(c=1.05;methanol) 
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CLAIMS 



1 . A method of the preparation of (U)-(-)-5-[2-[2-(2-ethoxyphenoxy)ethylainino]propyl]-2- 
-methoxybenzenesulphonamide of fonnula I 



via the reaction of the compound pf formula m or its acid addition salt with a 
compoxmd of the formula IV, 



characterized in that the compounds of formulae HI and IV are used in a molar ratio 
Xm = Niv/Nin equal to from 1 to 1 . 1 ; wherem Nni and Niv stand for number of mols 
of the compoimds m and IV, respectively, entering the reaction. 

2. The method in accordance with claim 1, characterized in that the reaction is performed in 
the presence of an external base. 

3 . The method in accordance with claim 2, characterized in that the external base is selected 
from among carbonates or hydrogen-caibonates of alkali metals or organic tertiary 
amines. 




I 




m 



IV 
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4. The method in accordance vnih claun 1 or 2, characterized in that the reaction is 
performed in a polar aprotic sohrent. 

5. The method in accordance with claim 4, characterized in that the mentioned solvent is 
selected from among dialkylamides, such as dimethylfonnamide, dimethylacetamide, or 
N-methylpyrrolidone, or dialkylsulphoxides, such as dimethylsulphoxide or sulpholane. 

6. The method in accordance with any of the preceding claims, characterized in that a salt 
of amine of formula Vn \ 




vn 



wherein HX stands for an inorganic or organic acid that is gradually converted to a 
reacting base DI during the course of the reaction, 
enters the reaction smmltaneously with the compound of formula IV. 

7. The method in accordance with daim 6, characterized in that the inorganic or organic 
acid is hydrochloric acid or hydrobromic add, or acetic add or propionic add. 

8. The method in accordance with daims 1 or 6, characterized in that the reaction takes 
place in dimethylformamide or dimethylsulphoxide in the presence of an alkali carbonate, 
preferably of potassium or sodium carbonate, at a temperature of from 60 to 140 for 2 
to 8 hours. 

9. The method in accordance with any of the preceding claims, characterized in that the 
molar ratio of the compounds III and IV Xm is equal to from 1.02 to 1.05. 
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